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Materials and Methods 
Quantification of time required and amount of 
water needed in each growth state per crop 
was obtained using the Food and Agriculture 
Organization (FAO) website and similar 
websites and databases online. The FAO 
website was used to list the most popular 
agricultural crops around the globe.  Websites 
and databases were used to quantify how 
much time each crop spent in each growth 
stage.  Research was also done to quantify the 
amount of water needed for each growth 
stage per crop. 
   
 
Results 
All 75 crops were individually researched to 
gather information about their developmental 
periods.  More specifically, the period of time 
spent in germination, flowering, maturation, 
and ripening was researched online using 
various databases.  Because some of the 
information varies depending on the region 
the crop was grown in, some crops have 
multiple listings for different regions.   
 
Further Research 
After gathering developmental information for 
each crop, we will then collect information about 
how much water is needed for these crops in 
each developmental stage.  We will also need to 
determine the minimum leaf area index (LAI) 
needed for the MODIS instrument to see the 
crops from space.  Once that is determined, we 
will then be able to create a mathematical model 
that will help us determine the minimum 
amount of irrigation necessary to grow crops.  
This will help limit the problem of over irrigation 
and help to conserve water for other uses.   
 
Background 
As the world’s population increases, there will  
be a growing demand for food production.  
This demand will lead to more water being 
used for agricultural purposes, limiting the 
amount of water available for other uses such 
as drinking, energy, recreation, etc.  
 
Because of the amount of water we are using 
for irrigation is so large, we need to find a way 
to reallocate our water usage.  This requires 
being able to determine the minimum amount 
of water needed to irrigate crops properly.  In 
order to determine this amount of water, we 
will create a model that will gather the 
information necessary to be able to calculate 
that minimum water requirement.   
  
Figure 1. Image of developmental stages for corn 
growth.   
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059 3 Banana, 1st yr 3 7 -555 120 90 -999 -999 120 -999 60 390 
060 3 Banana, 2nd yr 2 7 -555 120 60 -999 -999 180 -999 5 365 
061 1 Pineapple -555 4 -555 60 120 90-150 -- 8 600 -- 8 10 790 
m. Grapes and Berries                       
062 11 Grapes 4 5 -555 20 40 -999 -999 120 60 60 240 
062 1   3 5 -555 20 50 -999 -999 75 60 60 205 
062 9   5 5 -555 20 50 -999 -999 90 60 20 180 
062 10   4 5 -555 30 60 -999 -999 40 60 80 210 
063 1 Hops 4 6 -555 25 40 -999 -999 80 -999 10 155 
Figure 3. Lengths of crop growth stages for various planting periods and regions. Lengths are 
reported in days.  A -999 indicates that the information was not found when the table was 
created.  A -555 indicates that the phase is not applicable for that crop.   The growth stages 
were as defined by Kara Karpman and Dr. Lahaouri Bounoua. 
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Figure 2. Flowchart of creating the model.  Information 
was gathered for 75 crops.    
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